The weighted average of the potash in the ores, coke, and limestone used in the blast furnace industry amounts to approximately 0.2 per cent for each material, which is less than one-thfrd as great as that found for the raw mix used in the cement industry. In the case of the ores the potash ranges from 0.05 per cent for Mesaba ores to ouer 2 per cent for certain foreign ores. As the consumption of high potash ores is relatiuely small as compared with lour potash ores, the weighted auerage of the potash in the ores consumed is less than the mean auerage found for different ore samples. On the basis of weighted averages the total potash in the ore, coke, and limestone used in blast furnaces amounts, respectively, to 7.2, 1.9, and 4.9 lbs. per ton of pig iron, or to a total of 14.0 lbs. The potash in the slag amounts to 8.4 lbs. which [eaues a balance for the potash volatilized of 5.6 ibs. per ton of pig iron. This amounts to a total for all plants of about 100,000 tons annually as compared with 87,000 tons for the cement industry. As there are twice as many blast furnaces as cement plants in the United States, the quantity of potash lost per indiuidual plant must therefore be less in the blast furnace industry than in the cement industry, but it is possible that the dust from some blast furnaces in which manganiferous or southern ores are used may be richer than the richest cement dust.
I"
' a previous publication4 an account is given of a survey that was made of the potash that escapes from the cement plants of the country. Representative samples of raw mix and of the corresponding ground clinker were collected from all but four of the cement plants then operating, By determining the potash content of these different samples and knowing the ratio of raw mix to ground clinker, it was possible to make a close estimate of the potash lost from each individual plant. The results obtained varied from 0.35 to 5.14 lbs. of potash per bbl. of cement produced, with an average for all plants of almost 2 lbs. On the basis of an average production of 90,000,000 bbls., the total potash escaping from all the cement plants of this country was estimated to amount to about 87,000 tons annually. Since these estimates were made, installations have been placed in a number of plants for the recovery of this potash, and in every case the quantity that was found to escape from the kilns closely agreed with the estimates that had been made during the course of the survey. It is therefore logical to assume the reasonable correctness of the total estimate that was made for all the plants of the country.
METHOD OF INVESTIGATION
On the completion of this investigation a corresponding survey was undertaken of the potash that escapes from the blast furnaces of the country. Through the cooperation of Mr. Frederick Crabtree of the Bureau of Mines a systematic collection was made of iron ore, coke, and limestone samples which represented the principal districts now producing these materials for use in blast furnaces. Each of the samples was analyzed for potash by at least two chemists. From the data thus obtained, it was possible to calculate the quantity of potash that was charged into a blast furnace during any period if the source and consumption of the materials used in the charge were known. ThiP quantity less that which was lost in the slag gave the total potash that escapes from the furnace. Information on the averagk amount of potash lost in the slag was secured by analyzing a large number of samples collected from many of the leading blast furnaces of the country.
RESULTS
The results obtained and summarized in Tables I and  I1 show that the potash content of the numerow samples of ore, coke, and limestone that were analyzed give a weighted average about the same for each material, which amounts to approximately 0.2 per cent. In the case of the ores the April, 1922
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potash ranged from a minimum of 0.05 per cent for some Lake Superior ores to over 2 per cent for certain foreign ores. As shown in Table I , samples from the Menominee and Marquette ranges contained between two and three times as much potash as those froin the Mesaba range. The potash in the ores from the same range agreed so closely that no material difference was found between the mean and weighted averages for any range. This close agreement prevailed both for Bessemer and non-Bessemer ores. L Southern and imported manganiferous ores are usually richer in potash than the Lake Superior ores. The imported manganiferous ores vary very greatly in potash content, some being as low as those from the Mesaba range, but the average for these ores is greater than for any of the domestic $ores excepting those from the Georgia district. It happens, however, that the consumption of southern and manganiferous ores in this country is only about 10 per cent of the total, while the production from the Menominee and Marquette ranges is less than one-third as great as that from the Mesaba range. The weighted average of the potash in the ores consumed in this country is therefore less than the value obtained for the mean average of potash in different ore samples. According to the results reported in the Department of Agriculture bulletin already referred to, the potash in the raw mix of cement plants varied at the time of the survey from 0.2 to 1.16 per cent, with a weighted average for all the plants of 0.67 per cent. The averagepercentage of potash in the raw mix used in cement manufacture is therefore over three times as great as that occurring in the raw materials consumed in the blast furnace industry. In an investigation that was made some time ago by R. J. Wysorj of the Bethlehem Steel Co., it was reported that the potash in the ore, coke, and limestone used at that plant amounted, respectively, to 10.3, 5.8, and 6.3 lbs. per -ton of pig iron, or to a total of 22.4 lbs. per ton. 
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The results given in Table 11 , which have been obtained for numerous other plants throughout the country, show corresponding values of 7.2, 1.9, and 4.9 lbs. per ton of pig iron, or a total of 14.0 lbs. The average potash in the slags, on the other hand, was found to be almost twice as great as reported by Wysor for the Bethlehem Steel Company. It therefore follows, as Wysor himself predicted, that the potash volatilized per ton of pig iron must be less for the average plant than was found for the Bethlehem plant. According to our results this amounts to only 5.6 lbs. per ton of iron as compared with Wysor's 17.9 lbs.
That the potash lost at the Bethlehem plant is about three times greater than the average for the blast furnaces of the country as a whole is further indicated by the potash found in the dust collected in the stoves and boilers of different plants. The average given by Wysor for dusts collected at the Bethlehem plant amounted to 9.9 per cent. The average value which we have found for the potash in sixtysix samples of dust collected at various other plants amounts to only 3.3 per cent, or one-third of that for the Bethlehem plant.
If our value of 5.6 lbs. be taken as the average quantity of potash volatilized per ton of pig iron and an average normal production of iron of 36,000,000 short tons be assumed, then the total potash volatilized from the blast furnaces of this country will amount to about 100,000 tons, as compared with the 87,000 tons found for cement plants. As there are twice as many blast furnace plants as cement plant4 in the United States the quantity of potash lost per individual plant must therefore be less in the blast furnace industry than in the cement industry.
POSSIBILITY OF RECOVERY
When the survey was made of the cement industry it was recognized that the dust from some plants was probably too low grade ever to be used as a source of potash even if no cost were involved in collecting the dust. The richness of the dust in other plants indicated, on the other hand, that potash could be profitably recovered from this source, particularly if some inexpensive means were installed along the lines of the process now in operation at the Santa Crux plant whereby a mechanical separation of the potash and the dust is brought about during the process of collection.
In the blast furnace industry the greater part of the volatilized dust is now lost in the primary washers. The possible recovery of dust in this industry is therefore dependent on the substitution of a dry system of purifying the gases in place of the present wet system. Judging from results that have already been obtained in several plants with two dry cleaning systems of entirely different design it is possible that a substitution of a dry system for the present met system may ultimately be made in many blast furnace plants. Owing to the low potash content of the materials used in some plants it will no doubt be found that the dust from these plants if collected will be too low grade to be used as a source of potash unless it is found to contain other products of value which will contribute to the cost of concentrating the potash. The situation with respect to plants operating on manganiferous, southern, or Menominee ores should be entirely different. Owing to the richness of these ores it is possible that the dust from these plants will be found to be richer than the richest cement dust.
It may further be emphasized that if dry systems are eventually installed for purifying blast furnace gases the collected dust, although possibly not extensively used as a source of potash under normal conditions, might nevertheless serve as an important potential source of potash which would be immediately available in caSe of a future emergency.
